LCROSS Impact Update

A. “In these matters the only certainty is that nothing is certain.”  Pliny the Elder. 

B. “It is far better to foresee even without certainty than not to foresee at all.”  Henri Poincare 

C. “From principles is derived probability, but truth or certainty is obtained only from facts.”  Tom Stoppard 

D. “For my part I know nothing with any certainty, but the sight of the stars makes me dream.”  Vincent Van Gogh

II. What

A. 2200 kg spent Centaur Atlas booster impacts into the Moon at 2 kms. 

B. Makes a hole 20 meters in diameter and 3 meters deep. 

C. Throws several metric tons of dust into the air. 

D. Dust rises to 30km high in an ejecta plume and reflects sunlight.  Heats up from -90 C to plus 200C.  Light signal contains a spectra that may evidence water ice.    
E. Animations:  Index list - see url  -  http://groups.google.com/group/lcross_observation/web/animations 
1. KQUED broadcast url -  http://www.kqed.org/quest/television/nasa-ames-rocket-to-the-moon  
2. Pumice Test for Deep Impact – url: http://deepimpact.umd.edu/gallery/vid4.html 
III. Why

A. There is ice at the poles of Mercury,  Earth and Mars.  Then why not the Moon?  

B. It costs $15,000 to lift from the Earth and land on the Moon one ½ bottle liter of water. 

C. To see if there are any water ice layers trapped within the top 1 meter of the lunar regolith. 
D. Maximum estimated potential volume of water ice in the top degree degrees from both poles in permanently shadowed regions is about equal to the volume of water in the Great Salt Lake – in theory. 

E. Experiment and current theories say nothing about water ice layers that may be trapped below a depth of 1 meter.   
IV. When

A. October 9, 2009 11:30UT

V. Where 
A. The Moon will be about 1 degree from 1.7 mag bet Taurus (Alnath).  between the Horn stars of Taurus at about 70 degrees altitude and at 71% illuminated fraction with lunar west illumination a few days after the full Moon. 

B. West of the southern lunar pole is a small unnamed 17 km diameter crater on the rim of Cabeus A.  It has been designated Cabeus A1. 

VI. How big

A. 10km wide (5.6 arcsecs) by 5km (~3 arcsecs) with 3km (1.7 arcsecs) sticking above the rim.  

VII. How bright

A. It will become its brightest at 30 secs after impact reaching 4.0 mpsas (2.5 stellar magnitudes).  The average large scale surface brightness of the Moon varies between 4 and 6 mpsas.   

B. The dark shadowed portion of Cabeus A1 will become as bright as the surface brightness of the surrounding terrain. 

VIII. Shape – What will I see? 
A. Chalk talk. 

IX. Probability

A. Good but the degree of uncertainty of plume model and other observing parameters is moderate.  

1. Plume model has changed significantly in last three months. 
2. No good site specific data on the apparent brightness in mpsas of the shadowed portion of Cabeus A1 or the apparent brightness in mpsas of the surrounding lunar surface. 

B. It’s an experiment.  Sometimes experiments fail. 
X. How to visually observe it

A. Scope:  5 inches of aperature and above.  

B. E.p.:  A good planetary 4mm – 6mm e.p. helps. 

C. No filters, no aperature stopping. 

D. Magnification: lunar planetary detail magnification suitable for your scope.  

1. Low Mag Per Inch of Aperature: 30.0  
High Mag Per Inch of Aperature: 41.9  
Low Exit Pupil mm: 0.7  
High Exit Pupil mm: 0.6  
Useful Mag Description: Very high 
Used For: Specific planetary lunar detail 
2. For a 10" aperature scope, the maximum recommended magnification range is 300 to 410 power.
E. Tracking 

1. Because of the high magnification,  tracking is necessary. 

2. Alt Az GOTO scope users may want to switch to equatorial mode.   

a) With a Meade ETX 125,  Alt Az tracking was do-able but needed bothersome adjustments at 300x even with training.   

b) The Meade ETX 125 with polar equatorial tracked smoothly and needed minor adjustments. 

XI. How to image it 
A. Equipment:  

1. High focal length imaging is preferred in order to minimize the percent of the sunlit lunar disk captured in a frame. 
2. High focal lengths dictate that large pixel DSLR cameras and CCD cameras are disfavored relative to small pixel sized fast moderate and high-end lunar imaging cameras.  
3. See Sinnott's Effective Focal Length to Pixel Size nomogram, url - 
http://media.skyandtelescope.com/images/Linked.gif
B. Image exposure calibration: 

1. The “official” image calibration recommendation differ from my own and can be found at the LCROSS Team Citizen Science About page at url - http://apps.nasa.gov/lcross/about/ 

2. The goal of this protocol is to set the pixel value of the brightest edge of the rim of Cabeus A1 to 75% of your camera's well capacity in ADUs.
3. Calibrate an exposure to a 2.5 mag AOB star. 

4. Exposure calibration stars: theta Auriga 2.6 mags; zeta Per 2.8mags B0.5V, delta Orion 2.2 mags O9.5II, gamma Gem 1.9 mags AOIV, beta Auriga 1.9 mags A2IV.   
5. Slew and focus on Cabeus A1. 

6. Take test frames. 

7. Open test frames in your image processing software and take a profile measurement across Cabeus A1, covering the bright rim, the sunlit crater floor, the shadowed crater floor and the opposite bright rim. 

8. Adjust exposure time until test frames are such that the Cabeus A1 bright crater rim is between 50%-75% of your ADU well capacity.  

9. Check that the pixel values that cover the range for the dark shadowed portion of Cabeus A1 are somewhere above 25% of the your ADU well capacity. 

XII. How to watch it live on a feed from the nose cone cam


A. NASA TV on the internet
1. http://www.nasa.gov/multimedia/nasatv/index.html 

B. NASA TV on your local cable or dish provider 

C. LCROSS Team nose cone cam 

1. To be announced.  See http://www.nasa.gov/mission_pages/LCROSS/news/index.html 

XIII. Web links

A. LCROSS Observation Group Finders page 

1. http://groups.google.com/group/lcross_observation/web/finders
B. Jim Mosher's LCROSS Impact Wiki Page  

1. http://ltvt.wikispaces.com/LCROSS+Impact 

C. New Mexico State Univ. Tortugas Observatory LCROSS Site Finders (9-2009)  

1. http://astronomy.nmsu.edu/rthamilt/LCROSS/media.shtml 

D. NASA LCROSS Citizen Science Site (9-2009)   

1. http://apps.nasa.gov/lcross/ 

E. LCROSS Team Observation Campaign Page  

1. http://lcross.arc.nasa.gov/observation.htm 

F. Selenology Today No. 15 (Sept. 2009) 

1. http://digilander.libero.it/glrgroup/selenologytoday15.pdf  

G. NASA LCROSS News and Info Page

1. http://www.nasa.gov/mission_pages/LCROSS/news/index.html 

